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m ioPIMi^I«iMf(7)!fvHit(:?iALtML/^i^W 

im^m 2 ] 

P-MOS ^7>yX^tN-MOS h y > v\x 9 t Z^it¥-mfo%kW.\~&^ 
huS£N-MOS F7>y7^(:, NM^«>j£r±A ItM L£ V -XRZf K 
fjfeP-MO Shy / y'X^:, H 1 OPgl^»i LTOBXliB F 2 

{MS C?iAUML/;^2 ^«fl&ff f|5c K J: >) «J& $ *l * v - ;* £ K 
Iff^S 3 ] 

fjfS^2^^M^fIit(i, aAi^^+*-^l&8 0 7!?^ 1 8 0 K e VOfgH 
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&m 2003-058099 



— ; 



2/ 



[»*3S4] 

miSS2>FM«t5[ ! ^it{±> V±A**H&5 E12MlE13cm-2 <7)|gH 
[»*^ 5 ] 

0 £ C*&RBK*c? < »; - * £ftiffll TO£y±AIM*«J&^ £ - *m%kt-fZ> 

umm 6 ] 

P-MO Sf7 >y^nN-MO S b JZsVXirt * J £tt*0WtmM.<OU& 

mos^7 >vx?f*j&m&<vmmmffiftB<om^zwK&ALxM i 

LT I n*fflv\ 2 <£> PIM^ busBP -MO S P 

o k&a lt|2 ^n®ifcmmi&*Mj&i-2>x.m t , 

HuffiNM^MtJ, huIB^I <^PM^M^O c BufB0 2<7)PS!^t?^rS14^-r 

mum i t mr i 2 ^mmw&w& £ k <t ») v - * # k w 
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^-vl 3/ 



fir? ^ £ ^#m<b1-^»*5 6fE«cO^S^SO^^V*o 
[W*S8] 

umm 9 ] 

HUlE^2 <7)PM^»Or±A^, f±A^^^^-^H§8 Onm 1 8 0 K e V <D 

ummi o] . 

l!uIE^2 OPM^nffi<7>?±A£. V±Ai£B&5 E 1 2 ft^ 1 E 1 3 cm~2(7) 
[0 0 0 1] 

ii:^iMti«$tL^ p -mo shy yvT. 9 ^^^mwmww^ 

[0 0 0 2] 

•7 hV- h/f£ffML^i^»jgC£3BE£SS:tt&LDD (Lightly Doped Drain 
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4/ 



[0 0 0 3] 

ret, LDDWjSSr^r-r*— feW^MOS h 7>v\X*?)S^^£feKov>T 
EllO^tlLTP^t^o if, 010 (a) 3M*#*«l_t 
CLOCOSft^ h U>fSf^ffl^tMOS F7>y^^Wt^7^ -;v 

>®HtJ]fl^<b&£^- b*frM8 ^ML/;i, «£EC V Dv£^£ffiv>T* 0 >; v 
[0 0 0 4] 

HI 10 (b) tc^-Tct9^> MI9 £-7;^ t LT^ * >y±Av£ 
tcJ:(9 N N-MO S h 9 > ^ <7)^(i (P) Xttflfc* (As)f 

ONIMt, P-MOS h?>i?X9<Z>m&l±&MBt<Dmm (B) XfiBF 
2 f©PMt^aAL, LDD|Jt7Mt^o*:, El 1 0 (c) tc^ 

Ct'f K-)*-;H0»t4ofLt, 110 (d) tc^fJ:^:, r-b 
€19^^^ K-)*-)H0S:^nU, N-MO S b 7 > ? <7)Jirg- 
{2i«JtOP3UiA sf^NlM^, P-MOS f>7>yX^Mfti 
J&OBXliB F 2 f^PMt^ftAl, V-*/ KP^f >flit4 £Bl£-f * 
o Ztiiz* *K t^fK^t-ZH OttT-eti^-7-tr y YY- Mt^^LDDi 
it 7 -e-O^ffl! H tii^?*E<7) V-VKM >fW 4 £^tfJ KJ&K $ *i 

[0 0 0 5] 

Z<DX 0 ^MO S h [Z&^X, F W >W&4 ^ISil 
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t~ j: o x ?M £ ft £ & <7) -e & & tz KJgl<7) J¥ £ £• M k fljfp -r h <o it m 
mx$) *) , y «; -*m vm^m < Ltii^ &k t <om cj-^ ^ i; £ ^ 

z -fifiiomitf^M fz/^izm^-ux d h t mm i> h & o 

[0 0 0 6l 

c\<DfJ\miZttLX^ #M¥7 - 1 3 1 0 0 6^"^^(i, vSv^^-^^ri-^M 

tfjKfi, Hill (a) ^7f1"J:?^ P S^fMf 1 i: ^ - MS 9 ^ "7^ ^ 
ntAs^NMft^ffiALNIMIl 2^itL, $cV>T. Hi 1 
(b) tc^1"J:9H. |5|C<y-MS9^^^tltPf(7)Nl^»^ 
ALNM^M^il 1 2 (Ol^CO^ftlSNl^ii 1 3 3« 
F B 1«I^JDil»-tt:J:oTIIl 1 (c) (c^i-ct^H, J&S&<7M * >#J5 
^K^IfD L/:NSV-^/ RW >fllt4 ^llt & ?7 &7$ ? ffi«t £ *LT 
[0 0 0 7] 

1 ] 

7 - 1 3 1 0 0 6 ^« (§3-51, § 2 EI) 
[0 0 0 8] 

mM.m^^t) &mmx$>t), ze>&*frb, NMtt L-mp^ a 

f^$R^f£*c£ft^N-MO S h7> vJ* 9 O^jl^r^^r P — MO S h^v* 
[0 0 0 9] 
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[0 0 101 

TO * £ *i7t B h mm mzm § tfetfT ^ * * Sit 
[0011] 

H ^ o 

[0 0 12] 

[ mm z m&k-r & tz <D^m 
tizmittrntiL'thtztb, #§£w<D¥-mfcmm*. n^pwu^ifi 

Si£^<^SW£eK&A L-O&JlL Ltzm 1 ^*E»l£iS[«« £ , iffliEfl 1<7)PI^ 
#M&«fc D ^^tk^O/h^v^2^PM^M^^MIS^l^MrafWOJg^ 
K&g l ^«!»l£»«««t 19 ft?Mi:ffiALtffML^:i 2 ^^WMJtt K 
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[0 0 13] 

ttz^ *3&m<n¥&fo&iB:li. P-MOS h7>y'X^tN-MOS 
79 t «r-£tr^MMfci61tKi5V*T, HUlfiN-MO S h 7 fc, NSWFttW 

31 1 <7)PMT>ii«£ LTOBXliBF 2 £»«^Mi£#<£>iSW£gi;y±A 
Lr3^lKLfc*l^#E!»l£iS:fai*t, H 2 o P M^MtJ t L T <7> I n £flr3fi& 1 

Mis^ioPM>F^s.o f Hufe^2^PM>FMti{i. ^«»^or 

Ztltzi><DT"$>2>o 
[0 0 14] 

1 8 0 K e VOffcffl, XH, ffiAi^B&5E 1 2Jbm lE13cm"2 OfEHt 

[00 1 5] 

1 1 « x. . mi ib* 1 ^mmw&ffiiL t mtzm 2 ^wtowtm& t \z x 0 v - * r 
tfyuj >fii££Bj& u mmm 2 ^MtHiit * , Kren 2 o p 

[0 0 16] 

#f&9J?>Slbg:£ffif±. P — MO S Y 7 y~JZ. ^tN-MOS h 7 >~J7 
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»NM^^£y±A1-£XfI<h, m lOPS^t LTBXiiB F 2 

•a W£g a A Ltf 1 ^MJ£ffcHJ£ ^itt^. Xfl £ , m2<DP m^HW) t 

f£l W^rafWimif£^2^MM£f[II^ticJ: V-.x&tfKW y^M 

Pli^|ifit;<7)ViAXfi<7)Hi|^, HUl£S2 OPM^^<7)V±AXfI^^Tdl»^. X 

(i, HufBNi!i^^<7)r±AXfI<7)Htrn. mrfBm 1 ^PM^»or±AXfI&^Bu 
ISm 2 O P I^^c^ftAIi «rff 9 «J§R t "t & - t § & o 
[0 0 17] 

*HWl±±SB#JSm: 0. BXfiB F 2 <^"/£At- «t 0 3M£ife®iS 
#O^M£«K^J£$ft*:S|S l^*fi!»l£«[««OJ!i5«|JH, I nOttACi^M 

KJRt;EH-t"* 1 J-^«rW«liU't*i4:3& t -e§*o Sfc. ^2^«fWI 

-r*';-*£WHW1-a£fc:a*-C£*o ^2^»t£tk«<0fM^|^LT 
, BXliB F 2 t-ftx-T I n Srfflv^ ffiA^-^^^r- ^ViAs^P^^ffi 

ZWMIr&ZttfX'^&t&iz^ I nor- htt»R«>£#fett£WJLTr- 
h ^Itmo If jjgti * iS5 A > F7>y^^»ll^ jqjjflj ir h £ <h **t? § & „ 
[0 0 18] 
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&m 2 0 0 3 - 0 5 8 0 9 9 ^-y ! 9/ 

1" Z> tz *b , y - * / K > « * ^KMifilf \z a < tBj&t)- & Tj ffi^-ffl v » c, *l 

* 'J -^^i:^ tv^P^M/6 ? ^^o fil?, »7- 1 3 1 0 0 6f» 

v^t5\ P-MOS h ? yy^^Oi^liPMfti: Lt@W(7)iV>B^ 
B F 2 Alv»?,ftr^ >9 . BOl£1»:#»[**^:^v>^26, ±m$;mm<7>Jj&Z P 
- M O S F7>y^^ 1r&<Dli fflJt-C* * 0 
[0 0 19] 

iOPMBfiPSS^fll&i: LTB^BF 2 £ffi^*£fcK«fc 0 £ £ * *> tf>T-ab «9 

LTB^BF 2 < 7 >^ z I n75^^tLTi3 0, I n % m^X^totofflRm Zl&J&'t 
tt3fe£*L-Ci/>*7&*, B^BF 2 t-ifc^T I n(i@iKf 75%<^MO 

-T < av>teS^fi-t>&tri fc* s B38|-e*>^o MK, I n (ifi'T * >-C&& 

L 0 , Y- h * K&A $ *Lfc I n h ^W^PJiti" h «M 

[0 0 2 0] 

<hv^ I n«^4^U SSiliSf Ogi/>ttOi 1 ^«^tftiJ*li 
BXiiB F 2 £JB^TBJ£U ^ 1 ^«t5:IIit^ (flg W^MJS 

itr - - ;u <fc £ 2ftjK^o^»7&*«i©J 2 *tfc v - * / K v >f > ffitt * mitfr & 
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[0 0 2 1 ] 

Pm^FmMtLX I n (2<&£a-C& ^ P l^MiMi <7)ffM C B ^ I n 
(#Utf\ #§§¥ 1 0 - 5 0 9 8 8#1>$R^) (CfE«t£*iT^ 

?)£UJI^ =t o Tt# *l£ & (DX& h o 
[0 0 2 2] 
[^«0] 

M^otcov^-r. mmmm9*mmLxnm-fz>o mm. *%w<o-mmmz 
&&*mfomm<vm&*7Firmmmx&v) , hu^seu^ -e^s^^s^ 
■txmm~mmx$>z>o tfz, m 5Rvm 6 ta, *iiMiw#s#^e^§^^& 

fcfctt* I nftA^4rSJe-r*^*i)0||^*S:^f 0 7 WEI 8 

[0 0 2 3] 

t-f, ^mmm<D^m^m<Dmm^^x, mi (a) z^mLxmrn-tz 
o *mmm<o¥mfcmmi. m^-^mmm2^x^x^m^nfzP-uosM 

Jf£«i*K. htt9SW *-;H 0 ^vx^ t LTBXliB F 2 £ 

m^xMf&2titzm2 ^mmitmm e t & h mm $ ti & v - * / k v 4 > ^ 

[0 0 2 4] 

£ <7)ffi 2 ^MM£ifcff it 6 (i. ^1 yfmmfLmMM 5£*)i> yf^mm^m < 
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^ 6 nj&WifiLW.*? mm. mmft^u * mm mut. r- v 
fee^a < & *i«r tL tctM o -c m 2 ^«tHit$ 6 ^fMfsa ^ 

oT^E^K^MfD-r-5> J: 9 ^M^ttT^n^J: <, #UxJ£\ [HI (b) <D$k 
[0 0 2 5] 

V-VKM 4 OrtfJJ tcftg L> V-X/Kl/^f 4 J: <9 & 

£-£3#o jc ^ x r- > v 3 >i£ffcJi ^\ .x * ^ t- > > 3 >}£ffcJI <7)THi miSi- £ 

[0 0 2 6] 

L Tift 0,3 1"£ 0 HI2 7!jMll4(±-il<7)XfI^fE^-r^>^(7)-e^)l9, fPlU<7) 
P-MOS h7>y^^i:N-M0S F7>vX^<7)2o^M 
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[0 0 2 7] 

£1\ El 2 (a) i:gti?i:> PSv 'J n 1C S T I 
(Shallow Trench Isolation) IZ <fc <0 y 4 - )V Yffl$L* : fcWrt- ZtzftOllk^frW. 

J^-T^o 02 (b) iZTF-fXolz, SI^Ii:i/y^ h £&*jU 2r*D*> 

<J V^7 7^&tT£fflv>TP-MOSfIJt±K^v* 1 1 atrff^L 

fcffe, N-MOS^fiScfl^ttwB, B F 2 f « PMt^ilA Lt P •) x^f|J| 
3 a £0/£1-&o h - > 1 1 a £T y v > ^M^flJgtiWS 

^KiOI&^U HI 2 (c) K^-fJ:?^ N-MOSfU^hKVvX 
>llb«U;t, P-MOSis£W:P, Asf(ONl^^ffiAL 

[0 0 2 8] 

^z, I/yXF^7->l 1 b £T y v > ^M^flJ^IMa^HJ: 0 |5£ic L 
> h x^f >^ISfeiL^t, H2 (d) H7Fl-<t9H, CVD 

0Ox.tf. l&SEEbmJEO h ^ yy^^tiiy- h«8^)I)?^ 13-2 
OA (1. 3-2. Onm) fIJ5. * 7 'J - * «at£«I;ifc F7> ^ T*(i 1 
5-30A (1. 5-3. Onm) IS, I / OfflO b 7 >y X ^ Tii 1 3 — 7 
OA (1. 3-7. Onm) %mt1rZ> 0 *<D&, ¥~ h ttHiR 8 <7>#v> h 7 > 
* fcffv* h 7>y^^i«t^.i^±, ^Uf£\ J£v>**- M&il8 * 

[0 0 2 9] 

HI 3 (a) Ktf-TXiIZ^ r-Ynmttthgrlfe&isVuy^ iSfv 
-> (H^-fr-r) £^J£U K 7 x -y f > 7*Mi ^ffl ^ t ±Ey 'J 3 
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[0 0 3 0] 

i3 (b) ic^i-idu. »7t^ | Jy^7 7^i^ffl^tp- 

MOSiti±t^y^F^^->l lcHMU N-MOSf»y-MI 
9 i LT P3l£i A s f ONS^tl^JiA Ltz'ik, PyX h 1 

i c £i&*u sst^BJOJiaii+stSffris^-es oo-i ooot, o~ 

1 0#fIJS<7>T~-^£firV^ N-MO SfIitO^«£?S14{bU N-MOS 
fIJ-t^LDDfI«7 ^Mt^o &jb\ LDDI17 ^ft;LTX(i L D DfjUt 7 
^JDDx.T, sK^y F»i^7f>y3 >tKiHMLt^ <fcv\, lit 

it & hfrh^Jb&o 
[0 0 3 1 ] 

#cK, 03 (c) Htf-TJ:?^ »7^ l jv^'7 7'(M^fflv>tN- 
MOSi«±(:i/y7FA7->l ld«U P -MO S h «® 

9 ^-^^^ 1TB, B F 2 f ^ P I^i* ^ftA Lt L D DfJt 7 it 
o N-MOS^tTO*LDD^it7J:J)Px.tX(iLDDii*7(: 
itz-X, ^> f »1 A^x n f > y a >ai ^fM L t U t^o 
P -MO Sh7 ^Ojf^14e^#60 7j«^C-7 yfaA^otl) «fct/> 0 

[0 0 3 2] 

03 (d) izm-r*?^ ^■m^^Li^M^y^uym.itm-mm 
mzmnLfzfe, ^y^^y ?-tz>c\tK£ioy-\>mm9<nmmz*r4 k** 

-;H O^ff^-T^o iii^Igll-jfeflSi^MOS f7>yX^gj|M 
t \e\MX~$> <9 , P - M O S ^'N-MOS «C & tt £ *J i ^fUt^ L D D 

[0 0 3 3] 

tfiSE# 2004-3002529 



mm 2 0 0 3 - 0 5 8 0 9 9 ^- v : 14/ 

>k^. El 4 (a) n^-t«t9^> y * h v^7 7^l^tp- 

MOS«*ft±i:i/^h^->l leHML, N-MOS^oy-Hi 
gMt'f K**-;H 0£-7*^<h LTP, AsfONWft^SAU N 
-MO SfI^^^itS^NM^^^f±A$ti7tV-^/ KU-T >1«4 £SJ& 

[0 0 3 4] 

l/yXh^7->l 1 e^iSL/:t, El 4 (b) H^-*" J: (C, ^ 
<7)7 * h y^77^f^ffl^TN-MO SlitiKl/^ P-/^-> 1 1 f 
^MU P-MOS««©y- HtSMt'f K**-^ 1 0 t L 

1 ^*G«W£St«J£ 5 iJ&j&lr&o fo^ttA^t Lttt, B£JB^ 
&^teftAJ-*^*~-£ 1 - 3 K e VSJS, V£A*£ 5E14-lE16cm 

[0 0 3 5] 

EI 4 (c) P-MOSi^^-HS9Mt^f 
K**-;H 0£v*?t LTI n^ffiAU H 1 ^*ft!»l£tfe«« 5 

2 ^jW»«Jl£«c«« 6«U 01 5ti2 ^#&J»l£tt«i* 6 £ 
t@l (b) C^tMDSM^tt^V-^/KP^ >f«4 ^ffMfl, 
o I n oj£Af±# 2 6 &m 1 ^*£%l£tfc^« 5 Jis*U^jfi$ 

5 0-20 OKeVmm, fiAi^ 1 E 1 2-5 E 1 3 c m~ 2 flS^fx^ LT 
[0 0 3 6] 

N-MO JSS^P-MO Si«0^*iSM$^4/:*t:, S 

«#H^X{ia^+^#HM4>-r% 800-1 loot;, o (a/u?t-- 
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F 2 ^ffl^tMU:i^(:i±, H 8 tc^l" J; -9 7 - - ;WC «fc 19 £ 2 ^*6^ 
tofJ-^ ? 4Ui:v^ ^^MLt^/:^\ 2 6 £ 

^ ? 19 ^sij $ *u ±& Ltz } ) — ? % mm izm±-tz>z£ § %> o 

[0 0 3 7] 

-€■0^, v-VKM >fHit4<7)±JlK:|Il^L&v^>^ h7°7^^ffM 
[0 0 3 8] 

±ieyn-T"(±N-MOS^^P, Asf^AUl, P-MOS 
i«t:BXliB F 2 t I n^SAU:^ N-MOSfit^W±At P- 
MOSiWHtaAOiffi^T^oTi £v> 0 P-MOSfM^^ 

& tii 1 ^MrafPic 5 fm<otzfr(D7fmyd'aiXRtfm 2 ^^w^i^ 6 ^ 

o 

[0 0 3 9] 

, I nO&Af±*2*tt&4m«^ 

1 nofiAfiS^^siJ^^^i-^/ftt-efi^+^-e 

A##tt^.MU^>o I n a A jott^> £ A J^^^^f-R (TO As: 
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16/ 



[0 0 4 0] 

Hr\ iZA^^^^f-m+i ^mm* : (k1s.-tZ>t2tb^, I n<7)y±Am£ 3 E 
1 2 c m~ 2 HS^L-CviA^^^^-^^b^-^/cit^-O^'; SriUjEL 

[0 0 4 1 ] 

HI 5 frhfrfrZ) i^C, I nftA^*^^ (Ofn) KJfc^T, In 

0 K e V<DW& (DEP) . 1 3 0 K e (Ofll) , 

1 8 0KeV(7)M (X^P) {iv^rtL^^^- 1 ; < &oT£ ^ , Inff 

A j- * a* 5 o K e v t & & - ? tf>©#3&*a*& «b & < * £ 

I&MjM^A § < 4 & #\ I n O Vi Ax * ^ ^~ 3&*ifif < * «9 -T ^£ t I n <7>&A 
HK-Cli 1 8 0 K e V<Dfflft-e 1 0 ~ 6 AgJSOS^'J - * (ElOBfegrcHA,/? 

common h *>o, in a a k «t o £ d * t^a-r & u - ? ^wkw 

[0 0 4 2] 

ifc, v±A^^Vi/^-<7)^tc^)7toT(±r- h»M8{:^tl.^fifI 

X\&< %2>M&V,Z& 1) , 4^{i 1500A ( 1 5 0 nm) J£JLTKfc& t#x. <b*i 
I nlir-Hlg^Ltiff^Jt*, I nOttAi*K-#S 
I n>f MS9 SriijSLy- h %mWk 8 £21 iSOtT L £ ^ y 

- h ^isn 8 k^rb^ h k 8 (ommm^t-tz - 1 # 

i~®£*L& 0 I n^Ai^J^-t I n<7>^£&ttri ? fe££y- MI9«7)I| 

0 K e V<£>*§£-(2 300-400 + 300A ( 

ftfiE#2 004-3002529 
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3 0-4 0 + 3 0 nm) fIS, 2 0 0 k e V OJ§£-(2 700~800±400A 
(7 0-8 0 ±40nra) Um.tfLmk&Zttf'C&Zfzib. I n>f 5 

iH^ft^'J V^*=Sr#gt-r* fcttAi*^-li2 0 0 K e VgKlTK 
1" & £ *«jtf iL^o &± ct 0 > V - * of&M I n y±A «t * « KjgB 

-thv-? <D\&m tr-v mm s <Dmma£it<Dwm «r*g^w n»*-r & t , 

I nWftAi^A'^-i: LTti 5 0- 2 0 0 KeVM> ftff L < it 8 0 - 1 8 
0 K e V m&. K mmlr Z>Z.t t L^o 
[0 0 4 3] 

>kK. I n^ftAl^i L^il^^t^f^C, I nOfiAx^^- 
£1 3 0 K e VfcBfcLT&AM&^tS^fc^Og^U £S!l5gLfco i 

f^a6c^to a6©iitti^'j-^oi (a) £tku ssaitig^'j-* 

^OtWTO h 9 > * (IPf fit) ^Ltv^ 0 
[0 0 4 4] 

i6/5^Wi?i:, I nftA«:ff^*^of:^ (•£P) KJt^T, In 
WftAl^ 5 E 1 2 c m~ 2 <7>t£f4 (OfP) . 8 E 1 2 c m~ 2 WfW- (DEP) 
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